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CHAPTER I: INTRODUCTION
Multi-tiered systems of support (MTSS) have emerged as a way to address students’
diverse instructional needs. For over a decade, MTSS have been widely used in the United States
(Zirkel & Thomas, 2010) for the prevention and identification of academic difficulties. MTSS
instructional decisions are based on student-level data. MTSS for reading, for example, rely on
universal reading screening and formative progress monitoring in an iterative process in which
students may access increasingly intensive tiers of reading intervention (e.g., Gersten et al.,
2009). Thus, assessment is at the heart of MTSS.
Nonetheless, there is not clear agreement about how to identify and provide early
intervention for students who have dyslexia or a reading disability within MTSS. For example,
students may be considered at-risk due to neurobiological factors, or because they are poor
decoders, generally poor readers, or because they do not demonstrate adequate response after
receiving intervention (Elliot, 2020; Fletcher et al., 2007). This lack of agreement implies
differences in MTSS approaches for assessment and evaluation. Furthermore, although reading
disability should not relate to student demographics including socio-economic status, race,
ethnicity, or language, the most recent estimates are that among those students receiving special
education services, 25% are Latino/a students, even though they only represent 13% of the
overall student body [Individuals with Disability Education Act (IDEA), 2018 and 2019]. A gap
persists between white students and students of color on reading achievement, though the
difference has continued to narrow since 2002. However, it is concerning that a majority,
approximately 66%, of English learners do not demonstrate even partial mastery of fundamental
skills for performance in the 4th grade. (IDEA, 2019).
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Educators need reliable and valid tools for screening to anticipate needs for all students,
and for monitoring progress over time to understand responsiveness to instruction (Figure 1 is a
visual representation of these data-based processes). These assessments can support improved
student outcomes when they are used in decision-making about a students’ instruction or in the
identification of reading difficulties, both of which help ensure appropriate educational services.
Therefore, it is important that reading assessments are vetted for use with students representing
current national demographics. One contribution of this dissertation is to contribute to research
about longitudinal relations of early literacy skills, and to add to the evidence base for students
whose linguistic backgrounds may challenge the utility of reading assessments: Spanish-English
beginning bilingual readers.
Figure 1
Visual Representation of Assessment Within Multi-Tiered Systems of Support
Note. Adapted from FastBridge, RTI-picture by FastBridge, 2015 upload

(https://images.app.goo.gl/vgmcM7AWBytAGg7L6). In the public domain.
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Bilingual Readers
Of the various overlapping groups of linguistically diverse students, one of the largestgrowing groups are bilingual students. Bilingual students are in the process of acquiring
language from home and community, which includes school. Beginning Spanish-speaking
readers are a subset of beginning readers acquiring Spanish and English, and are the focus of this
dissertation. As bilingual students, Spanish-speakers attend schools with different types of
programs, and some are identified as ELs. Conversely, the US Department of Education (2017)
reports that more than three-fourths of ELs are Spanish-speakers; Spanish is the most common
home language among students in all but four states. A meta-analysis with bilingual students has
revealed the language of school instruction moderated the relation of reading skills across
languages (Melby-Lervåg & Lervåg, 2011); the authors reported positive concurrent relations
between first language early literacy skills and second language decoding (r = .49 for first
language phonological skills; r = .50 for first language decoding). Relations were stronger
between these cross-linguistic reading skills when students were also taught in both languages.
Researchers have written about limited policy guidance on the implementation of MTSS
(Berkeley et al., 2020; Savitz et al, 2018), which has been codified for use nationally. For
bilingual students, educators also have limited guidance about how to fulfill assessment
requirements in ways that effectively support instructional and identification decisions. For
example, Scott and colleagues (2014) found that state regulations rarely describe how local
education agencies should meet federal mandates for addressing cultural diversity and
bilingualism in assessment practices. The authors report that in their study of state policies, only
nine states offered direction via policies or guidance documents related to (a) MTSS, (b) English
learner programs, or (c) special education. Furthermore, only documentation in Connecticut and
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Georgia provided consistent guidance across all three types of programs. Federal and state
policies, therefore, may only allude to evidence-based practices or may not mention assessment
practices for students from a non-dominant culture or home language.
Spanish-English Bilingual Readers
National statistics describing reading outcomes for bilingual students are not readily
available or consistently reported, perhaps making evidence-based decisions more difficult for
educators. These bilingual students may or may not have progressed in English language
development to communicate as well as their non-bilingual peers. Reports more commonly
include English learners (ELs), who are a subset of bilingual students who are eligible for
language-related services meant to facilitate access to a local curriculum (Crawford, 2004).
According to the U.S. Department of Education (2017), 78% of U.S. schools served ELs during
the 2014-2015 school year, indicating MTSS involves many ELs nationally. However, 61% of
all ELs attended schools with a high concentration of students learning English. A related aspect
of educational services for bilingual students is the variation in related specialized programming
(Helman et al., 2020). For example, communities with a high concentration of ELs may offer
bilingual or dual language education. A hallmark of these programs is instruction in the home
language, to make academic content more accessible. Other communities with more
heterogeneous home languages may find school instruction in the home language is not feasible.
Schools may instead serve ELs through an English as a second language (ESL) program model,
in which instruction on the English language is provided. Therefore, beginning bilingual readers
learning to read throughout MTSS attend school with non-bilingual and/or bilingual classmates
and in all types of educational programs. In some cases, they may learn alongside students with a
variety of home languages such as Urdu, Somali, Vietnamese, and Farsi, and some are identified
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as English learners. Empirical evidence has now shown instructional language differences are
related to reading in ways that may inform screening practices (Melby-Lervåg & Lervåg, 2011).
These findings make programmatic differences important for assessment evidence about
beginning Spanish-speaking readers. Nonetheless, as with policy guidance, educators may rely
on limited empirical screening and formative assessment evidence for MTSS with bilingual
readers.
Assessing Bilingual Readers
One of the enduring questions (e.g., Baker & Good, 1995)—one asked by teachers and
scientists alike—is whether or to what extent assessment is appropriate for students of various
cultural and linguistic backgrounds. Curriculum-based measurement (CBM) is one type of
assessment, and was developed as a brief and content-aligned way to assess academic “vital
signs” in reading, math, and writing (Deno, 1985;1992). Despite roots in special education (see
Shinn 1988 and 1989), characteristics such as the availability of multiple forms for repeated
measurements make CBM a practical option for universal screening and progress monitoring in
MTSS. Nearly four decades of research and meta-analyses provide empirical evidence regarding
the relation between reading assessments, including CBM for reading (R-CBM), with important,
more comprehensive, and even-high-stakes tests of reading achievement.
Another emerging area of research within MTSS is in early literacy assessment for
students in kindergarten and preschool who are early in their reading experiences. In
development of R-CBM, accuracy in timed oral reading of connected text demonstrated floor
effects among 1stgraders (Shinn, 1988). Despite early challenges in measurement, beginning
readers at the onset of formal education arguably stand to gain the most from theorized benefits
of early identification and prevention in MTSS. Beginning readers’ preliminary skills may
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provide the best early indicator of reading difficulties (e.g., Clemens et al., 2018). The field
already has evidence of several early literacy skills associated with reading (National Early
Literacy Panel, 2008; National Reading Panel, 2000). These include phonological awareness,
concepts of print and alphabet knowledge, alphabetic principle tasks such as letter sound
identification, word reading, and fluency in the aforementioned skills. However, both reading
and early literacy evidence regarding best practices in reading screening and progress monitoring
for bilingual learners is relatively scarce.
Screening and Bilingual Readers
The available evidence suggests that there may be differences for the screening of
bilingual readers relative to non-bilingual readers. Reschly and colleagues (2009) conducted a
meta-analysis of predictive relations and intended to address the utility of R-CBM among
students representing a range of home income, linguistic backgrounds, and other characteristics
and experiences. Researchers reported an overall weighted average r = .67 between reading
predictors and outcomes across publications from the inception of CBM until 2008. The authors
reported that moderator analyses explained little variance such that R-CBMs’ relation was only
significantly stronger with word identification as compared to other reading criterion subtests.
There was also a larger effect estimate with individually versus group administered criterion,
when predicting outcomes within a school year rather than after more than one school year, and
for national tests of achievement than for state exams, though these three differences were not
statistically significant. Few individual studies of R-CBM reported descriptions of student
characteristics such as English learner status. As a result, Reschly and colleagues were unable to
address—but stressed—the importance of understanding relations as a function of background or

6

student demographic characteristics and of reporting language learner and other characteristics in
primary research.
In a meta-analysis of the predictive correlations between R-CBM and state achievement
tests, Yeo (2010) was able to test for differences in generalizability to samples with ELs. The
author estimated a summary effect of r = .689. In this study, the time lag between testing
occasions was a significant moderator; effects were weaker when there was more time between
administration of R-CBM and the reading achievement criterion. Although restricted to studies
using a state test as the point of reference for reading achievement, Yeo also (2010) discovered a
higher proportion of ELs in a sample was associated with statistically significantly lower RCBM predictive coefficients, rEL% = -.12, 95% CI[-.209, -.045], p < .001. The composition of our
student population nationally and across states and localities necessitates a better understanding
of why. While meta-analyses yield inconclusive practical guidance for the screening of bilingual
students, including ELs, the summarized reading assessment research highlights a sustained
interest in the generalizability of scores to all students.
Early Literacy Screening for Spanish-Speaking Kindergarteners
A recent literature review and synthesis I conducted in preparation for this dissertation
focused on reading screening for Spanish-speaking kindergarteners. The goal of that research
was to describe early literacy skills evidence that may have supported educators’ screening
decisions within an MTSS framework. Research questions targeted the synthesis of findings
from literature on predictive relations between kindergarten early literacy with decoding
outcomes through the 2nd grade. I found 1,825 records through a systematic search. Screening
criteria were used for these records, and included a requirement that the title or abstract
mentioned either Latino/as, Spanish-speakers, or ELs. Inclusion criteria used in the
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Figure 2
Flow of Records: Systematic Review of Bilingual KG’s Early Literacy and Decoding Outcomes

Note. KG’s = kindergartener’s. The number of records and full-text articles excluded during
search (Identification), upon screening titles and abstracts (Screening), and upon reading
manuscripts (Eligibility). Adapted from “Preferred reporting of items for systematic reviews and
meta-analyses: The PRISMA statement,” (Moher et al., 2009).
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screening of abstracts and full-text articles included that the results reported on analysis of at
least one early literacy predictor, that the predictor was measured during kindergarten and at
least three months prior to a decoding outcome, and that Spanish-speakers were included in the
study. Criteria helped narrow a pool of records to 20 eligible studies; Figure 2 shows the flow of
records from identification through screening and full-text review.
Within the eligible studies, students attended programs with either English as the
instructional language (n = 16) or access to both Spanish and English instruction at school (n =
4). As with evidence for reading skills such as oral reading fluency, authors most commonly
discussed results for bilingual students who were identified by schools as ELs, n = 13, or
reported the percentage of ELs in a sample, n = 6. Considering that skills measured in the
beginning-of-year (BOY), middle-of-year (MOY), and end-of-year (EOY) during kindergarten
differed across the 20 eligible studies, findings about each early literacy skill are based on a
limited number of studies for different times during the school year. Therefore, an important
implication of my findings was the need for continued research for bilingual readers so that we
can better understand factors relevant for MTSS assessment early in students’ reading
development. I summarized findings from the 20 eligible studies and found evidence that
concepts of print, letter identification, letter sound identification, and phonological awareness
each had a positive relation with decoding outcomes. A few key findings emerged that may
guide next steps in this line of research.
Early Literacy Predictors of Decoding Outcomes
First, assessments for each early literacy skill did not all show the same relations with
decoding outcome. Letter identification and the alphabetic principle were most consistently
predictors across the studies included in this review. For example, Paez and Rinaldi (2006) found

9

that relatively when students scored higher on Spanish alphabetic principle skills (S-AP), R2 =
.10, p < .05, the utility of English phonological awareness (E-PA) was reduced, ns. By contrast,
the patterns for PA were inconsistent (Linklater et al., 2009; Petersen & Gillam, 2013); more
specifically, two factors that coincided with differences across analyses of PA included testing
language (i.e., S-PA or E-PA), and the difficulty of the tasks used to test PA (i.e. easier tasks
included identifying initial sounds or rhyme awareness, and relatively more advanced and
difficult tasks required smaller phonological components or manipulation).
Studies in which more than one early literacy skill was analyzed revealed models were
dominated by one of the following: the relatively more difficult literacy skill when measured
concurrently with preliminary skill(s) (e.g., Oh et al., 2007; Paez & Rinaldi, 2006; Petersen &
Gillam, 2013), the variable measured by sampling tasks ranging in difficulty (such as a
phonological test that combines items for identifying initial sounds and segmenting phonemes;
e.g., Ford et al., 2014; Petersen & Gillam, 2016), or the combined measurement of more than one
early literacy skill (such as measuring letter identification and letter sounds within a single test or
combining the scores of two tests; Baker et al., 2010; Ford et al., 2014; Manis et al., 2004; Oh et
al., 2007; Simmons et al., 2014; Stage et al., 2001). Relations between predictors and outcomes
were statistically significantly larger when researchers used either of these ways of expanding
the construct(s) measured. For example, evidence on the measurement of combined letter
identification, phonological awareness, and the alphabetic principle suggests each of the three
skills significantly contributes to predictions of later decoding achievement (e.g., Lindsey et al.,
2003; Ford et al., 2014). Analyses of common variance, or part and semi-partial relations, were
rare in multivariate analyses such as these. It therefore remains unclear which variables explain
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the most unique variance, or whether correlations between variables make more than one skill a
similarly useful predictor of later outcomes.
Testing at Different Times During Kindergarten
Second, the time of year in which early literacy skills were measured emerged as an
important factor during kindergarten. Several studies reported weaker and less reliable relations
with outcomes for early literacy measured nearer the BOY than later in the school year. When
contrasting measurement of the same skill at different times of the year, relations with outcomes
were weaker for predictors measured earlier during kindergarten (e.g., Ford et al., 2014; Fien et
al., 2008; Lindsey et al., 2003). For example, Fien and colleagues (2008) reported a pattern for
AP assessment whereby measurement in the MOY resulted in weaker and statistically nonsignificant effects with outcomes than when AP was measured later in the year. This pattern was
consistent regardless of the reading outcome with which AP was correlated. AP at the earlier
MOY time point also demonstrated a positively skewed distribution similar to findings reported
in a much earlier study of oral reading fluency (Shinn, 1988; fall of 1st grade on pp. 69). Neither
positive skewness nor consistently non-significant correlations with outcomes were reported for
EOY testing of AP. Kindergarten early literacy measured earlier in the school year has also
demonstrated inconsistent results as compared to later in the year. For example, in another study
measuring combined letter identification and AP, Lindsey and colleagues (2003) reported more
variable results using BOY scores, R2 = .077 and .129, as compared to EOY scores, R2 = .089 and
.083.
Nonetheless, there is limited but emerging evidence that early literacy measured in the
BOY and in the MOY could have relations of similar magnitude with outcomes, depending on
which early literacy skills are measured. Only four out of the 20 studies summarized for this
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review tested for differences between early literacy predictors measured at different times during
kindergarten (Baker et al., 2010; Oh et al., 2007; Manis et al., 2004; Simmons et al., 2014), and
another two reported separate results for the BOY and EOY (Ford et al., 2014; Lindsey et al.,
2003). Researchers who did test at different times demonstrated that combined skills can be as
strong a predictor for beginning bilingual readers in the BOY as later in the year. For example,
Lindsey and colleagues (2003) found that when phonological awareness, letter naming, and the
alphabetic principle were all included in the BOY model, there was no significant improvement
with the addition of scores from later in the year.
Reading Achievement/Risk and Bilingualism
Third, bilingual and non-bilingual students’ predictive relations differed in ways that are
relevant for screening. The studies in this review provided evidence that difficulties in measuring
literacy early in the kindergarten year were more pronounced for bilingual students than for nonbilingual students (Fien et al.; 2008; Ford et al., 2014; Petersen et al., 2016; Petersen et al.,
2018). Another difference based on students’ bilingualism was in the timing of which skills were
significant predictors (Ford et al, 2014; Lindsey et al., 2003). For example, in their study of early
literacy, Ford and colleagues (2014) measured phonological awareness using multiple tests. The
test focusing on less advanced PA skills was a significant predictor for bilingual students in the
BOY, but was not a significant predictor for non-bilingual students during kindergarten. The
more advanced measure of PA was a significant predictor only for non-bilingual students at the
BOY, and only for bilingual students in the EOY. It is possible the sequence of skills students
could be tested on was similar for all students, and that these differences in PA measurement
result from timing differences in when during the school year bilingual and non-bilingual
students can be tested in relatively more difficult PA.

12

Reading Achievement/Risk. In addition to more pronounced challenges in the reliable
assessment of bilingual students earlier in the kindergarten school year, students’ levels of early
literacy achievement/risk were also associated with weaker relations to outcomes. When
bilingual students were identified with a risk for reading difficulties, researchers found that low
English literacy scores were a poor indicator of later performance (e.g., Lindsey et al., 2003;
Petersen et al., 2016; Petersen et al., 2018). Regardless of which test was used, tests of English
early literacy had poorer specificity for identifying bilingual students not at risk for reading
difficulties (e.g., Lindsey et al., 2003; Petersen et al., 2018) than for non-bilingual students. This
pattern stands in contrast to sensitivity, or accuracy in identifying students with reading
difficulties, on which students’ testing demonstrated similar accuracy regardless of linguistic
sub-group. Multiple-skills testing may provide an alternative for educators who might gather a
more complete assessment of bilingual students’ strengths for targeting instruction and early
intervention. Assessing a skill using tasks of combined difficulty (e.g., Ford et al., 2014,
Linklater et al., 2009) has shown correlations early in the year that are similar regardless of
bilingualism/non-bilingualism. These studies presented evidence about PA. Petersen and
colleagues (2016 and 2018) have similarly examined the accuracy of a test of AP that included
letter-sound, onset-rime, or reading of a nonsense word, but these scores were compared to timed
tests that did not measure AP (letter naming and phonological skills). Therefore, more evidence
is needed to determine whether the consistency across linguistic sub-groups observed for PA is a
replicable benefit of assessment using tasks of varying difficulties, and whether other early
literacy skills show the same benefit.
Testing Language. Preliminary evidence suggests that the measurement of Spanish early
literacy skills may provide another option for increasing the accuracy and strength of the
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predictive relations between English early literacy skills with decoding outcomes. Estimates for
relations between S-AP and outcomes in one study (Baker et al., 2010) were stronger than those
reported for E-AP in another study (Fien et al., 2008), both of which were administered in the
MOY. In a study of biliteracy in the BOY, Solari and colleagues (2014) reported more variance
in outcomes was explained by English and Spanish early literacy combined, R2 = .34, than either
alone, R2 = .17 and .22 for Spanish and English predictors, respectively; p < .001 for all effects.
Moreover, scores in both languages remained statistically significant in the combined model.
There is also emerging evidence that testing in Spanish may be especially helpful when students
score low on English literacy (i.e., to mitigate or reduce floor effects on the English literacy
measure at that time of year). For example, after accounting for English-AP in the BOY,
Spanish-AP measured concurrently was a significant predictor, but only for students scoring low
on English early literacy (Cárdenas-Hagan et al., 2007). In this study the effect was significant,
regardless of the language of instruction, though the magnitude of the relations was not reported.
This was the only study to address kindergarten testing language and BOY achievement/risk
with Spanish-speakers.
Progress Monitoring and Bilingual Readers
Repeated reading assessment scores can be plotted or modeled to depict student growth
over time, so studies of growth are especially relevant for progress monitoring, which is a key
component to assess response and inform intensification of interventions for MTSS. In 1993,
Fuchs and colleagues reported on estimates of CBM growth for several academic domains.
Based on large normative sample of students tested frequently over the course of a school year,
oral reading fluency gains of 1.5 to 2 words per minute per week were deemed “realistic and
ambitious” among 2nd graders (see Fuchs et al., pp. 8). The rate of growth for this particular R-
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CBM decreased across school years, so later grades’ standards for growth were smaller.
Although the authors included students with identified disabilities receiving general education
services, there was no additional information about cultural or linguistic background of
participants.
Hasbrouk and Tindal’s (2006) report of national performance norms was based on oral
reading fluency scores from 23 states and an even larger sample of over 3,000 or 20,000
students, depending on the testing occasion. In addition to exceptional learners identified for
gifted and special education services, students learning English were represented in this sample.
The authors suggest monitoring progress by comparing each students’ plotted growth against an
aim line based on the following minimum scores: 13 words-per-minute and 43 words per minute
during the winter and spring of 1st grade, respectively; 41, 62, and 79 words-per-minute in the
fall, winter, and spring of 2nd grade, respectively. (These scores are within 10 words-per-minute
of the 50th percentile based on a normative sample.)
Research has established typical deceleration in average weekly growth near the end of
the school year among samples representative of the general education population (e.g., Fuchs et
al., 1993; Hasbrouk & Tindal, 2006; Shinn, 1989). There is also evidence in studies of bilingual
readers of correlations between growth on these R-CBM, which measure oral reading fluency,
and CBM for early literacy, such as AP, r = .30 (Graves et al., 2005).
Progress Monitoring for Spanish-Speakers
The analysis of repeated measures of reading and early literacy over time is relatively
newer and less commonly reported than analysis of relations between predictors and later
outcomes. Thus, I discuss evidence most closely related to the progress monitoring of Spanishspeaking kindergarteners based on studies from preschool through early elementary school.
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Findings from studies of English early literacy (e.g., Gutierrez & Vanderwood, 2013; Graves et
al., 2005) and Spanish early literacy (Baker et al., 2010 and 2012) converge on evidence of
significantly positive growth for bilingual students. Studies with bilingual readers also describe
moderate stability correlations on reading, r = .45, over several weekly observations (Baker &
Good, 1995), with no significant difference in correlations relative to non-bilingual readers.
Positively skewed distributions and weaker relations earlier in the development of a skill
(e.g., Keller-Marguilis & Mercer, 2014; Lonigan et al., 2013) were reported in studies of growth,
just as they were in studies of predictive relations between early literacy and decoding outcomes.
However, once skills have developed, on average, initial reading achievement had a positive
relation with growth. For example, 2nd graders’ initial English reading fluency scores had a
moderate correlation with reading fluency growth, r = .36 (Keller-Marguilis & Mercer, 2014).
Reading Growth in Spanish and in English
Correlations between English and Spanish literacy growth suggest each may be used to
measure change over time. Positive correlations of growth across languages have been reported
on the alphabetic principle, r = .46 (Mancilla-Martínez & Lesaux, 2010), and on oral reading
fluency, r = .64 (Keller-Marguilis & Mercer, 2014, 2nd grade and above), and r = .65 and .43 for
2nd and 3rd grades, respectively (Baker et al., 2012). That is, bilingual students’ English literacy
growth was moderately related with their Spanish literacy growth in these studies. Relatedly,
Baker and colleagues (2012) and Mancilla-Martínez and Lesaux (2010) tested for the
contribution of English-AP and Spanish-AP growth in explaining reading outcomes. Once
English-AP (and vocabulary for Mancilla-Martínez et al., 2010) were included in the model,
Spanish-AP was not a significant explanatory variable. Spanish literacy skills, therefore, may not
provide significant improvements in monitoring progress when in combination with English
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literacy. Moreover, Baker and colleagues (2012) further reported cross-linguistic relations were
not significant in models for a Spanish reading outcome. Once Spanish-AP was measured,
English-AP did not improve upon the model.
Reading Achievement/Risk
For bilingual readers, there is evidence of a positive relation between performance in the
BOY and growth. Based on samples including or comprised of Spanish-speakers, this relation
seems consistent regardless of a student’s level of achievement/risk. Researchers have found that
students at-risk in reading showed significantly less growth, on average, than students not-at-risk
(Al Otaiba et al., 2009; Beecher et al., 2018; Graves et al., 2005; Lambert et al., 2017). The
effects were evident in preschool (Beecher et al., 2018; Lambert et al., 2017), on oral reading
fluency (Al Otaiba et al., 2009), and on AP skills (Graves et al., 2005). Researchers have found
that the growth of students whose English reading indicated a reading difficulty was
distinguishable from that of students without a disability (Al Otaiba et al., 2009; Beecher et al.,
2018). In one example, English oral reading growth was examined for Latina/o students who
were predominantly graduated or otherwise ineligible for English learner services (Al Otaiba et
al., 2009). Al Otaiba and colleagues (2009) found in their sample that students with a learning
disability were identifiable by their lower performance and lower rates of growth during 2nd and
3rd grades. In another study of preschool students, Beecher and colleagues (2018) found that
growth was best modeled by one slope during the BOY and another slope during the EOY.
Students with an identified disability demonstrated slower growth during the BOY and more
growth later in the year as compared to students without a disability. The interaction was
significant for the alphabetic principle, with 14% variance in growth explained by
achievement/risk group, and in the same direction but not significant for letter identification,
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with 5% variance explained, each after controlling for demographic variables. In this sample,
however, preschoolers with an identified disability were more likely to be non-bilingual. Finally,
in a study measuring annual growth, Swanson and colleagues (2006) found that the differences
in reading between students with and without reading difficulties in the 1st grade remained two
years later. A pattern of lower initial performance and poorer growth over time resulted in lower
scores at the end of 3rd grade for the students with identified reading difficulties. These findings
are inconsistent with the stronger growth that might be expected for students initially at-risk for
reading difficulties, but who respond well to intervention.
Bilingualism and English Early Literacy
In contrast to the findings about reading difficulties, bilingualism has been associated
with stronger literacy growth (Mancilla-Martínez & Lesaux, 2010), though in some studies only
during specific times of the year (Beecher et al., 2018) or on Spanish reading skills (Domínguez
de Ramírez & Shapiro, 2006). In a study of alphabetic principle growth, Mancilla-Martínez and
Lesaux (2011) found bilingual students demonstrated stronger growth relative to published nonbilingual norms (Spanish and English norms were on the same scale). Beecher and colleagues
(2018) also examined the growth of their sample, the majority of whom spoke English (62%) or
Spanish (35%) at home, and found that preschoolers’ early literacy growth was steeper during
the BOY, and students showed relatively less growth during the EOY. This is opposite what the
authors described for students with disabilities. The authors also note non-significant effects of a
variable for bilingualism, but noticed the same pattern on both letter identification and AP.
Bilingual students showed less literacy growth in the BOY and more EOY growth relative to
non-bilingual peers from the same schools.
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Two additional studies of English early literacy examined the role of bilingualism in
reading growth (Lambert et al., 2017; Lonigan et al, 2017). In these studies, the authors
measured preschoolers’ early literacy growth on several skills. When modeling growth for the
combination of these early literacy skills, there was no difference in the slope based on
bilingualism/non-bilingualism. This is consistent with Beecher and colleagues (2018), though
more evidence is needed to determine if bilingual and non-bilingual students’ growth was similar
in these studies because the growth of multiple early literacy skills was used or because
preschool early literacy development is similar across sub-groups. It is also possible that future
research could clarify whether students’ early literacy growth is stronger during the EOY than in
the BOY for bilingual students relative to non-bilingual students, as that could still result in
similar growth across the school year overall. These studies suggest bilingualism may be
associated with stronger early literacy growth that non-bilingualism, but the difference may
become more evident during the end of the preschool year. Bilingual students’ English early
literacy growth during kindergarten, however, has not been reported or compared to nonbilinguals’.
Bilingualism and Oral Reading Fluency
There is emerging evidence that bilingual students’ reading growth on oral reading
fluency may be stronger during 1st grade as compared to later grades (Domínguez de Ramírez
& Shapiro, 2006; Keller-Marguilis and Mercer, 2014). When compared with non-bilingual
students in a separate program, Domínguez de Ramírez and Shapiro (2006) found that Spanishspeakers receiving bilingual education improved less on English reading during elementary
school. However, the authors also reported an interaction for these bilingual students’ growth
based on grade level. Post-hoc analyses revealed that the significant difference was due to
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student's reading performance during 1st grade, during which growth was stronger on English
reading than in later grades. Keller-Marguilis and Mercer (2014) similarly found that the
relation between English oral reading at the beginning of 1st grade and growth during the same
year was not significant, r =.03, ns. This stands in contrast to their findings for students in 2nd
grade. Taken together, these studies provide evidence that English oral reading scores are
positively related to growth for Spanish-speakers, on average, beginning in 2nd grade, and that
assessments at the beginning of 1st grade may not show the same relation due to steeper growth.
Idiosyncrasies in assessing reading in the 1st grade may not extend to Spanish literacy
skills. Keller-Marguilis and Mercer (2014) report a small correlation between Spanish reading in
the BOY and growth, r = .27 each, p < .01, in both the 1st and the 2nd grade. The correlation
between BOY achievement and growth for the same sample of 1st graders, however, was not
significant on English reading. During that 1st grade year, when students were still developing
English oral reading skills, on average, their Spanish reading growth had a smaller relation with
English reading growth, r = .25, p < .01, than it did in the 2nd grade, r = .64, p < .01. In another
study, the estimated parameters for growth on English-AP had a smaller and not statistically
significant relation to the estimated parameters on Spanish-AP, r = -.01 and .12, respectively, for
intercepts and slopes, ns. (Swanson et al., 2006). Domínguez de Ramírez & Shapiro (2006)
similarly found that, in the 1st grade, bilingual students showed more growth on Spanish reading
than in their English reading. This was not the case during each of the 2nd through 5th grades.
Patterns in initial achievement and growth on English reading and across languages suggest that
BOY 1st grade Spanish reading may be a better indicator than English reading of growth during
1st grade, that English and Spanish reading growth may provide different information about
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progress during 1st grade, and that each of these differences in data may not apply for 2nd grade
and on.
Reading Risk/Achievement and Bilingualism/Biliteracy
Both reading risk and language learning are associated with normatively low
performance on English reading (recall IDEA, 2019; e.g., Beecher et al., 2018; Al Otaiba et al.,
2009). The few studies that have explored the role of reading difficulties/achievement and
bilingualism together extend evidence about the conditions under which literacy assessment may
be useful in monitoring Spanish-speakers’ progress (Al Otaiba et al., 2009; Beecher et al., 2018;
Keller-Marguilis & Mercer, 2014; Swanson et al., 2006). In the study by Al Otaiba and
colleagues (2009), Latina/o students’ reading achievement was lower for Spanish-speakers in the
process of learning English than for students who were graduated from or never enrolled in
services for English learners. The authors further examined students’ performance based on
learning disability classifications. Within each EL services-based group, Latina/os’ reading
achievement and growth distinguished between those students with and without a learning
disability. Therefore, students who are scoring low on their English reading may or may not have
a RD, but their reading may be distinguishable when their performance on achievement and
growth are considered together, and when compared to the performance of peers with similar
language experiences.
Spanish and English Reading Together. Recall that Swanson and colleagues found a
difference in literacy growth between students with and without risk of reading difficulties
(2006). Those students were taught in English only; the finding was consistent regardless of the
language of testing. That is, regarding the correlation between Spanish literacy growth and
English literacy growth, the magnitude of the relations for students at-risk in reading was not
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significantly different from the magnitude of the relations for students with no risk in reading.
The results were replicated with two separate tests of the alphabetic principle (word and
nonsense-word reading). Correlations between English and Spanish literacy growth for the
sample, however, were insignificant when students were not separated by risk for RD.
Baker and colleagues (2012) found that growth rates were significantly for student taught
in both languages. In the first grade, AP growth was stronger in Spanish than in English, while in
2nd grade reading fluency growth was stronger in English than in Spanish. The authors also
report that correlations between English and Spanish growth across languages were significant in
the 1st grade, r = .53 and in the 2nd grade, r = .65. Keller-Marguilis & Mercer (2014) also
conducted a study for students taught in both languages and found a small correlation, r = .23,
between English and Spanish reading growth during the 1st grade. The magnitude of the relation
is slightly larger than those reported for Swanson and colleagues (2006). The estimate, however,
was an overestimate for students scoring below the 15th percentile on English reading. For these
students with low English reading in 1st grade, the correlation with Spanish reading was much
smaller and outside of the bounds of the 95% confidence interval for the estimate of the relation.
(Unlike in 1st grade, the correlation between 2nd grade students’ English and Spanish reading did
not depend on their level of achievement/risk on English reading.)
Remaining Questions about Progress Monitoring
Researchers have observed that bilingual students’ English and Spanish reading skills
converge as they advance in their academic experiences (Keller-Marguilis & Mercer, 2014), so
one interpretation of findings about growth patterns and correlations with BOY performance is
that bilingual students’ growth is stronger earlier during the acquisition of newly taught English
literacy skills (e.g., during preschool for early literacy, or during 1st grade for oral reading
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fluency). It is possible that, when BOY English literacy is low, on average, initial performance is
inversely related to reading growth for bilingual students. In other words, if bilingual students
start the school year with low English literacy, they may demonstrate steeper growth trajectories
than those expected for non-bilingual English-speakers. This would result in more growth, and
possibly steeper estimates of change earlier in the school year than might be expected for nonbilingual students. Alternatively, literacy may develop differently for bilingual than for nonbilingual students, or may appear to, depending on whether we measure students’ literacy growth
in Spanish or in English.
Differences across studies of biliteracy provide preliminary evidence that cross-linguistic
correlations in students’ growth may depend upon the language of instruction and reading
risk/achievement (Keller-Marguilis & Mercer, 2014; Swanson et al., 2006). These studies
suggest an interaction between reading-risk classification and bilingualism, as represented by
Spanish reading and by English learning classification. Reading growth across languages may
not be related for students taught in English. However, when focused on students with similar
initial achievement, English and Spanish reading may be significantly correlated. The slowerthan-expected growth on English reading may be observed for students with a reading difficulty
receiving inadequate intervention, or due to a mismatch between the reading skills tested and
bilingual students’ reading development at that time. More evidence is needed to better
understand how students’ growth across languages is related to the language of instruction.
Finally, it is possible that patterns of growth for bilingual students’ biliteracy are more
similar to non-bilinguals English-speakers’ reading growth. The only related analysis to date
contrasted the growth of students in different programs (taught in both languages or in English
only) and measured the Spanish literacy rather than the biliteracy of bilingual readers
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(Domínguez de Ramírez & Shapiro, 2006). Bilingual students taught in both languages, on
average, demonstrated less growth on Spanish reading than non-bilingual students on English
reading. To my knowledge, neither accommodations to students’ scoring (e.g., accepting
responses in either language) nor a measure of biliteracy based on a summative score (i.e., giving
credit for skills across languages) have been analyzed in studies of growth.
The Current Study
Practical and empirical questions remain about the assessment of bilingual students, and
the research summarized here highlights a need for studies of early literacy, with Spanishspeakers, and across types of programs for bilingual students. Both screening and growth
evidence converge on the difficulty of early literacy assessment for predicting growth and later
outcomes for bilingual students when, on average, initial English literacy achievement/risk
indicates low performance on a given skill. The need is most critical for students at risk for
reading difficulties as identified by English reading achievement, and for the screening and
progress monitoring of students taught in more than one language. The current study contributes
to research in both of these areas.
Empirical evidence about early literacy screening and biliterate growth presents several
reasons for this study’s examination of the alphabetic principle, and for comparing AP in English
and in Spanish. For screening, the alphabetic principle was one of the most consistent predictors,
and dominant in models when analyzed in combination with earlier skills. I therefore designed
the current study to examine the alphabetic principle, as AP is the more advanced of the two
consistent early literacy predictors (AP and letter identification) for subsequent decoding
outcomes. Findings from my literature review regarding the evidence for screening and progress
monitoring further suggest that the measurement of more than one early literacy skill may offer a
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way to better capture the achievement of bilingual students. As indicated in my review, there are
also some challenges for using English-only AP skills, such as letter sound fluency, to predict
later decoding given floor effects at the beginning of the year (BOY). One alternative is to
measure the Spanish early literacy skills for bilingual students. In the only study in the BOY in
which achievement levels and biliteracy were examined, Spanish-AP improved significantly on a
BOY predictors model (Cárdenas-Hagan et al., 2007). Further, my literature review suggested
that English- and Spanish-literacy may provide different information about bilingual students’
performance when English reading is low and when some skills are developing (during 1st grade
or preschool). None of the studies reported on repeated measurement of early biliteracy during
kindergarten, however. Some evidence from my review of the literature suggests that biliterate
assessment might give a more complete picture than English-AP alone of students’
achievement/risk for reading in English. Through biliterate assessment, one part of the
dissertation addresses predictive relations between AP and decoding outcomes. The second
addresses the concurrent growth of English- and Spanish-AP.
Research Questions
The purpose for the current study was to contribute to the evidence about screening and
progress monitoring early literacy performance and growth among Spanish-English bilingual
kindergarteners to inform Multi-tiered Systems of Support (MTSS). Specifically, I aimed to
contribute information about the testing language of students, to inform MTSS implementation
in programs teaching students in English and Spanish, and whether decisions about adequate
growth should differ by testing language.
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My dissertation addressed important issues facing researchers and practitioners regarding
screening and progress monitoring for beginning bilingual readers by addressing the following
research questions about alphabetic principle (AP) assessment:
1. In the BOY,
a. which alphabetic principle scores [Spanish (S-AP), English (E-AP), or both] best
predict end of kindergarten decoding reading performance on an English
standardized assessment of reading?
b. when both English- and Spanish-AP are used, which score(s) (E-AP, S-AP, or
their common variance) significantly contribute to predictions?
2. In the MOY,
a. which alphabetic principle scores [Spanish (S-AP), English (E-AP), or both] best
predict end of kindergarten decoding reading performance on an English
standardized assessment of reading?
b. when both English- and Spanish-AP are used, which score(s) (E-AP, S-AP, or
their common variance) significantly contribute to predictions?
3. Are MOY E- and S- AP scores better predictors of outcomes than BOY E- and S-AP
scores?
4. During kindergarten,
a. What is the slope (and inherent growth rate) on AP skills in English and in
Spanish?
b. Does AP growth during kindergarten differ across form language (E-AP and SAP)?
Conceptual Framework and Theories of Bilingualism.
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Theories of bilingualism and second language learning sometimes include contextual
factors such as the language of instruction (e.g., Cummins, 1979), factors about the specific
languages involved (e.g., differences in writing systems; Lado, 1964), or underlying mechanisms
of memory and cognition (e.g., lexical memory, short term memory, or processing speed; Perfetti
et al., 1997). The complexity of theories applied to biliteracy also range from those with as few
as two main parts (e.g., the simple view of reading; Hoover & Gough, 1990) to theories
simultaneously addressing many social, cognitive, linguistic, or psychological factors (e.g.,
Cummins, 1979). Broader theories of teaching and learning that are relevant to Spanish-speakers
also include ethnographically-based theories that emphasize a students’ interactions with family
and within their local community (e.g., funds of knowledge, Moll et al., 1992).
The current study applies Cummins’s (1979) theory of bilingualism, which hypothesized
cross-linguistic transfer for students learning a second language. Cummins theorized about
psychological and social factors, including the mechanisms through which contextual factors
such as the language used in the community or at school might effect bilingualism. In this theory,
two hypotheses about language development are the foundation for understanding a bilingual
student’s manifest skills: the interdependence hypothesis, and the threshold hypothesis.
Interdependence refers to a link between languages. That is one way to conceptualize reported
correlations between skills in students’ first and second languages, or Spanish (first) and English
(second) for the current study. Although originally described as transfer from Spanish to English,
for example, I apply a more general interdependence without assuming directionality. The
threshold hypothesis further qualifies the cross-linguistic relation by specifying that the firstlanguage skills must be above a theorized threshold in order to support the development of
parallel skills in the second language.
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Cross-Linguistic Relations and The Current Study. I apply Cummins’s (1979) theory
of cross-linguistic transfer to the current research for a number of reasons. First, this was one of
the earliest theories to emphasize a positive transfer, or the generalizability of skills across
languages, rather than emphasizing a negative or absent contribution from the home language.
Second, there is no need to consider differences in script between the two alphabetic languages
of English and Spanish. Third, the extent to which the theory emphasizes instructional language,
societal or home language, and related factors suits my focus on measurement and the population
of Spanish-speakers sampled in the current study. This study’s variables align with theorized
within-student factors. Local or contextual factors are not the focus of this dissertation, but were
applied in narrowing the sample to students with the same home-language and who are exposed
to both English and Spanish at school. Cross-linguistic theory and empirical evidence are well
aligned in suggesting the importance of such factors’ influence on reading development. Third,
the theorized role of levels of performance in second-language development offers guidance for
interpreting the results of assessment for students at-risk for reading difficulties. Finally, crosslinguistic theory is compatible with an intentional emphasis on the assessment of English and
Spanish early literacy skills for MTSS.
Framework for This Study. Figure 3 represents potential interdependence (Cummins,
1979) between English- and Spanish-AP. I apply Cummins’s theory (1979) in part because
empirical evidence has established correlations between English-AP and Spanish-AP. The
current study addresses questions related to students’ manifest skills, and so the results may
inform psycho-educational parts of the cross-linguistic theory. Because the focus of this study is
for students at-risk on English reading, there is also an opportunity to examine whether
assessment for these students may be improved through the positive transfer of first-language
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skills. The threshold hypothesis has defined achievement/risk in the first language, in this case
Spanish, as a control for cross-linguistic relations’ effect on performance in the second language.
It may be more feasible for educators implementing MTSS, however, to assess skills in the
second language, in this case English reading achievement/risk. Applying the original theory in
this context yields two results that may inform our future application of the theory. First, it is
important to know whether the theory is relevant for the early literacy assessment of students
whose English reading is normatively low. Second, as I applied students’ achievement/risk on
the second language (English reading) in this study, we can test the threshold hypothesis through
a different definition of the factor that controls cross-linguistic transfer. Rather than
hypothesizing a requisite level of Spanish skill, I am incorporating empirical evidence about the
level of English literacy skill (e.g., Cárdenas-Hagan et al., 2007) to hypothesize that there may be
a critical underachievement level of English literacy before the measurement of Spanish literacy
adds meaningful information about students’ literacy. A better understanding of the role of the
second language would help clarify factors relevant in cross-linguistic transfer, which are
relevant to mechanisms such as Cummins’s (1979) proposed threshold of high achievement in
the first language.
Figure 3
The Alphabetic Principle in a Conceptual-theoretical Framework of Biliteracy Skills
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Hypotheses
Research Question 1. Regarding screening and prediction of EOY decoding, based on
my review of the literature and guided by a conceptual framework of potential interdependence
(Cummins, 1979), I hypothesized that BOY analyses would reveal Spanish-AP contributes
meaningfully (effect size) after accounting for English-AP and covariance in the model. I
hypothesized that results from analyses with MOY scores would show the covariance of
Spanish- and English-AP would be the most meaningful predictor. Regarding time of testing
during kindergarten, I hypothesized that consistent with historical patterns of stronger relations
with temporal proximity to EOY decoding, MOY scores would significantly improve on the
predictions of BOY scores. This would imply that earlier identification and more aligned
services would not be possible with biliterate assessment of AP alone in the context of MTSS.
Regarding growth and progress monitoring, my hypothesis was that there would not be a
significant difference between growth when comparing E-AP and S-AP.
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CHAPTER II: METHOD
The current study aims to contribute to the evidence about monitoring early literacy
performance and growth among Spanish-English bilingual kindergarteners to inform Multi-tiered
Systems of Support (MTSS).
The ELM and Spanish ELM Studies
This study was conceptualized within the context of a federally-funded measurement
study (Project Early Literacy Measurement, or ELM; IES Grant # R344A130214), and within a
sub-study of Spanish-speakers (Spanish ELM), both of which aimed to identify curriculum-based
early literacy predictors of reading risk and resilience related to end of year reading outcomes in
English. The same eligibility criteria for reading risk was used in both studies. The current
dissertation, therefore, adopted criteria for eligibility from these studies.
ELM participants were recruited from elementary schools across urban, suburban, and
rural communities in the southwest. Stratified purposive sampling was used across all schools to
oversample students at-risk for reading difficulties, for whom standardized early literacy
screening is most essential. Typically-developing students were also recruited from classrooms
based on our team’s capacity for data-collection and based on classrooms in which we were
already collecting data (convenience); these students were excluded for the current study. School
records indicated 31.7% of this sample of beginning, at-risk readers had a home language other
than English. In the ELM study, a measure of the alphabetic principle (AIMSweb Letter Sound
Fluency; NCS Pearson, 2012) emerged as one of the best early literacy predictors of reading
difficulties among monolingual kindergarteners (Clemens et al., 2019).
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Dr. Al Otaiba conducted a sub study, Spanish-ELM, in which the extension was the
assessment of students who were bilingual in both English and Spanish. Stratified purposive
sampling was used to over-sample students at-risk for reading difficulties on English reading. I
was one of the lead assessors in this project and managed project data. Convenience sampling for
this study targeted schools reporting a high percentage of Latino/a and/or English learner
students, or schools in which Project ELM was taking place. These students were attending
classrooms in which teachers reported providing at least 50% of reading/language arts instruction
in English, per the requirements of ELM. Staff also reported almost all campuses housed
bilingual education programs, in which students would receive some first-language instruction
during kindergarten. By sampling students attending programs with similar instructional
language policies, we controlled for some of the confounding effects of language of instruction
(Melby-Lervag & Lervag, 2011).
Criteria for Reading Risk
Teacher ratings and reading achievement were used to identify students at reading risk.
We first screened for reading risk by asking all participating teachers to complete a modified
version of the Reading Rating Form (Speece et al., 2011) for each student in their class. Teacher
ratings of phonological awareness, alphabet knowledge, oral language, and overall reading skills
were used to identify the 5-8 lowest performing students in each classroom.
We then followed-up with a test of reading for those lowest-rated students. Students
scoring below the 40th percentile on either the Phonological Awareness cluster or the Letter
Identification subtest of the Woodcock Reading Mastery Test - Third Edition (WRMT-III;
Woodcock, 2011) were considered at reading risk.
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Spanish-ELM Eligibility Criteria
A multi-step procedure used school data and assessor interactions to identify students’
home language. We first relied on district records to identify Spanish-speaking students. After
parental consent, a parent survey confirmed or disconfirmed the home language of each student
(administered with the reading rating scale). During the first data collection time point, research
staff were easily able to identify errors (e.g., a student spoke Vietnamese and not Spanish).
Data Collection Procedures
The larger studies collected data using standardized instruments on a schedule that was
coordinated across two sites in Texas. Data used in the current dissertation were collected on-site
at public elementary schools across the 2014-2015 and 2015-2016 school years. Trained staff
and graduate students administered beginning and end of the year testing, which included
untimed norm-referenced tests of reading and standardized early literacy (Early R-CBM).
During the school year, research staff conducted bi-weekly progress monitoring using
English early literacy probes for a total of 13 administrations. In order to address comparisons
across progress monitoring probes, Early R-CBM used for the early identification of reading
difficulties were used to measure multiple skills. These probes were brief, and all were
administered by trained research staff in order to prioritize adherence to published instructions
for administration. Research staff held above 95% inter-rater reliability on Early R-CBM across
sites, as well as across instruments. ELM-Spanish research staff also conducted monthly progress
monitoring using Spanish Early R-CBM probes for the same constructs, and due to some
limitations of resources for this aspect of the project, these occurred for only a total of 5
administrations (Table 1 depicts test administration for both projects, over time). Concurrent
Spanish and English measures, or biliteracy scores for the same testing occasion, were
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administered within the same two-week period. We measured students’ Spanish and English
early literacy in November, January, February, March, and April.
Table 1.
Sequence and Time Lapsed Between Repeated Early Literacy Testing Occasions
Time During Kindergarten
Fall
Measure of Time
Testing occasion

Winter
Nov.

1

2

3

Jan.

4

Weeks into KG

5

6

12

Spring

Feb.
7

Mar.

8

16

9

10

20

Apr.
11

24

12

13

28

Testing at Each Time
English early literacy
Spanish early literacy

x

x

x

x

x

x

x
x

x

x
x

x

x

x

x

x

x

x

EOY Decoding
criterion

x

Note. Early literacy includes the instruments used in this dissertation (letter sound fluency) as well as
skills measured for ELM and Spanish ELM that were not used in this dissertation. Bolded occasions
operationalized beginning-of-year (fall of kindergarten) and end-of-year (winter of kindergarten)
dissertation time points. x = skills were measured on this occasion, on this battery of tests.
The Current Study
This research focuses on measurement of the alphabetic principle (AP) in English and
Spanish. In order to answer questions about the relative utility of English-AP (E-AP) and
Spanish-AP (S-AP) for screening and progress monitoring, I used quantitative analyses of extant
data obtained in the two previously described measurement studies.
This study combines data collected longitudinally over the course of a kindergarten
school year as part of projects ELM and Spanish-ELM. Student participants attended
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kindergarten during the 2014 to 2015 and 2015 to 2016 school years. I selected for the current
study the subset of kindergarteners who were identified both as struggling readers and Spanishspeakers. Thus, the final sample (N = 90) was selected from two cohorts of beginning Spanishspeaking readers who were eligible based on English reading risk.
Universal screening in schools is typically administered at a frequency of no more than 3
times yearly, as recommended for MTSS (Gersten et al., 2009). Therefore, one fall and one
winter testing occasion were selected in which both English and Spanish early literacy were
measured to address research questions 1 thorough 3. All available measurements of AP were
used for research question 4. A fall testing occasion 12 weeks into the school year
operationalizes beginning-of-year (BOY), and a winter testing occasion 20 weeks into the school
year operationalized middle-of-year (MOY).
Instruments
Figure 4 aligns the variables measured with the corresponding research question and
analyses in which each was used. I used scores from two standardized Early R-CBM that
measure the alphabetic principle, and operationalized decoding for this study using four subtests
of the Woodcock Reading Mastery Test – Third Edition (Woodcock, 2011). All of these
instruments were from projects ELM and Spanish-ELM.
Decoding
We used the norm-referenced, standardized Woodcock Reading Mastery Test – Third
Edition (WRMT-III; Woodcock, 2011) to confirm teachers’ identification that students were at
risk on English reading in the beginning of the year, and to measure decoding achievement at the
end of the year. This measure of Decoding served as an EOY criterion. Equivalent forms
facilitated use for beginning- and end-of-year administrations. Each WRMT-III subtest is
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untimed and individually administered (WRMT-III is published and administered in English, and
is a test of English reading.)
A strength of this measure that is relevant to this dissertation is that the WRMT-III was
developed with a percentage of Latino/a children in the norming sample that is similar to
national estimates of Latinos in the US population. The normative sample for WRMT-III is
stratified by education level, age group, and season (fall and spring). The publisher reports that
the normative sample reflects the U.S. population on variables of sex, race, socioeconomic
status, and geographical region. It is possible that norms for this measure fail to capture
difficulties among Spanish-speakers more specifically, even though Latino/a students are
represented (publishers used the term Hispanic). However, theory regarding the development of
language and literacy skills suggests that screening in a non-native language would provide more
conservative inclusion criteria. This is consistent with the aims of the current dissertation, in
which I explored whether or not the availability of Spanish and English early literacy scores
might address challenges in assessing students in their second language (English). English
reading will also be a meaningful criterion given current US policy orientation towards, and local
schools’ practices of, teaching and learning in English as students enter later grades.
Reading Risk Eligibility. As a reminder, the Letter Identification and Phonological
Awareness subtests of the WRMT-III (Woodcock, 2011) were used to identify students at
reading risk for the larger studies. A raw score of 14 corresponds with the 40th percentile cut-off
for fall scores on each subtest.
Phonological Awareness cluster. Phonological Awareness measures awareness of the
phonological components of language (e.g., syllable, onset, phoneme). This subtest includes
sections that measure first-sound matching, last-sound matching, producing a rhyming word
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Figure 4

Question

Design
Series of regressions:
Regress EOY Decoding onto E-AP, S-AP,
and both E-and S-AP (three models).

1. In the BOY, which combination of
alphabetic principle scores
[Spanish (S-AP), English (E-AP), or
both] best predict EOY reading
performance on an English
standardized assessment of
reading?

BOY: English-AP
and Spanish-AP

2. In the MOY, which combination of
alphabetic principle scores
[Spanish (S-AP), English (E-AP), or
both] best predict end of
kindergarten reading performance
on an English standardized
assessment of reading?

BOY: English-AP
and Spanish-AP

Regress EOY Decoding onto E-AP, S-AP,
and both E-and S-AP (three models).

EOY: Decoding

Repeat with EOY Decoding regressed
first onto S-AP, then E-AP, and both Eand S-AP.

3. Are MOY E- and S- AP better
predictors of outcomes than BOY
E- and S-AP?

E- and S-AP
measured in the
BOY and MOY.
EOY: Decoding
E-AP measured
13 times and
S-AP 5 times.

4. During kindergarten, does
alphabetic principle growth during
kindergarten differ across form
language (E-AP and S-AP)?

EOY: Decoding

Repeat with EOY Decoding regressed
first onto S-AP, then E-AP, and both Eand S-AP.

Regress EOY Decoding onto E-AP and SAP from the BOY.
Next, Enter E-AP and S-AP from the
MOY.
Multivariate Longitudinal MLM:
Model S- and E-AP. Significance test of
interaction between testing language
and slope.

Hypothesis
H0 = No significant △ R2 between E-AP and the model with
AP in both languages.
H0 = No significant △ R2 between S-AP and the model
with AP in both languages.
Predicted nulls would be rejected for △ R2 .

H0 = No significant △ R2 between E-AP and the model with
AP in both languages.
H0 = No significant △ R2 change between S-AP and the
model with AP in both languages.
Predicted the nulls would be retained for △ R2.

H0 = No significant △ R2.
Predicted null would be rejected.

H0 = No significant interaction between testing language
and time.
Predicted the null would be retained.

BOY = beginning-of-year kindergarten, MOY = middle-of-year, and EOY = kindergarten end-of-year. AP = letter sound fluency, E- = English and
S- = Spanish. MLM = multi-level modeling.

or made-up word (rhyming), blending verbally conveyed phonological components (blending),
and deleting phonological components (deletion). Each section is not timed and is scored by
awarding one point for each task completed correctly. The subtest is scored by taking the sum of
points awarded in each of the five sections. This test has demonstrated split-half reliability of .92.
The Letter Identification subtest from the WRMT-III was used to assess accuracy in letter
naming, a concept of print and demonstration of awareness of unique print symbols. Students
read from a list of uppercase and lowercase letters of the English alphabet printed in uniform font
and style. The subtest is scored by awarding one point for each letter named correctly. This
subtest has demonstrated split-half reliability of .91 (Woodcock, 2011).
End-of-kindergarten (EOY) Decoding Criterion. Decoding is a composite of four
subtests from WRMT-III (Woodcock, 2011) administered at the end of the kindergarten school
year: Phonological Awareness cluster, Letter Identification, Word Identification, and Word
Attack. Correlations for these subtests were moderate to large r = .389 to .875, and were lowest
for preliminary skills with more word and pseudoword reading skills (Table 2). The composite
was calculated by taking the sum of raw score items correct on each of these subtests. Note that
each subtest is on the same scale; the combination of subtests represents both early literacy
“readiness” skills and basic decoding skills. This variable helped handle floor (Word Attack,
Word Identification) and ceiling (Letter Identification) effects.
The Word Identification subtest from the WRMT-III is an assessment of reading isolated
words that increase in difficulty. The measure is untimed. Administration ends after the student
incorrectly reads four consecutive words, and is scored based on the number of words read
correctly. Word Identification has demonstrated median split-half reliability of .97 (Woodcock,
1987 and 1998).
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Table 2.
End of Year WRMT-III Subtest and Decoding Composite Correlations and Descriptive Statistics
Variables

1

2

3

4

5

1. Phonemic Awareness

−

2. Letter Identification

.548**

−

3. Word Identification

.592**

.410**

−

4. Word Attack

.573**

.389**

.840**

−

5. Decoding Composite

.864**

.679**

.875**

.842**

−

Mean

14.42

12.99

5.68

2.57

35.66

(SD)

6.64

3.75

5.88

3.78

16.61

Note. **p < 0.01 (2-tailed). n = 93. WRMT-III= Woodcock Reading Mastery Test, 3rd Ed. (Woodcock,
2011).
The Word Attack subtest from the WRMT-III was used to assess accuracy in reading
nonsense words of increasing difficulty. This measure is also untimed. Administration ends after
the student incorrectly reads four consecutive English nonsense words, which are
orthographically correct but are not real words. One point is awarded for each English nonsense
word read correctly. Word Attack has demonstrated median split-half reliability of .87
(Woodcock, 1987 and 1998).
Alphabetic Principle
Tests of the alphabetic principle were collected as part of the early literacy battery of tests
administered on a weekly or bi-weekly schedule (presented in Table 1). English letter sound
fluency was measured using AIMSweb (Pearson, 2012) letter sound fluency (E-LSF) probes, and
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was used to operationalize English-AP. This instrument assesses fluency in identifying letter
sounds in English. Students are tested individually, and are asked to provide the sound that
corresponds with letters of the English alphabet. Uppercase and lowercase letters are presented in
random order. The most common sound is accepted as a correct response, and one point is
awarded for each letter sound. This test has demonstrated test-retest reliability over .80 (Elliott et
al., 2001), and four-month alternate-form reliability of .82 (NCS Pearson, 2012).
Spanish letter sound fluency was measured using the AIMSweb system (Pearson, N.C.S.,
2003) Fluidez en Sonido de Letras (S-LSF) probe, and was used to operationalize Spanish-AP.
This instrument assesses fluency in identifying letter sounds in Spanish. The test is administered
individually, and is scored by awarding one point for each correct letter sound produced. Similar
to the E-LSF, this test requires that students produce the most common sound in Spanish that
corresponds with letters of the alphabet. Uppercase and lowercase letters are presented in a list in
random order.
Data Analytic Method
I used two separate data analytic approaches. The first is multiple regression (Tabachnick
& Fidell, 2013), and the second is multivariate longitudinal multi-level modeling (Heck et al.,
2013; Singer & Willett, 2003). These approaches each align with research questions related to
screening (sequential models in multiple regression) and progress monitoring (multivariate
longitudinal multi-level modeling). I operationalized the AP as scores from E-LSF and S-LSF,
and EOY decoding as the composite of WRMT-III subtests.
Statistics and visual analyses were used to examine the adequacy of the data for planned
analyses. Bivariate scatter plots of predictors and the decoding criterion were analyzed for
outliers, and contrasting these bivariate plots across different schools and classrooms suggested
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clustering could be a relevant factor. Preliminary analyses revealed skewness and kurtosis fell
between 1 and -1 for EOY decoding. Although multivariate normality for residuals rather than
observed scores is needed, I considered this variable a better representation of overall reading
skill for the kindergarteners in this sample. E-AP and S-AP underwent a similar procedure, in
which box and whisker plots were examined for normality, and plots that incorporated levels of
data clustering suggested data were adequate for the planned multi-level models.
English and Spanish Alphabetic Principle Skills for Predicting Decoding
In analyses used to answer research questions 1 through 3 about screening, I relied on
sequential multiple regression models (Tabachnick & Fidell, 2013). This approach was selected
because it allows the analysis of changes in R2, and testing hypotheses about the statistical
significance of the covariance between English- and Spanish-AP probes, as well as the unique
contribution of each.
Students were nested within classrooms, which were nested within schools, so I entered
control variables for each of these clusters were prior to AP predictors. I selected this fixedeffects approach to prioritize estimates at the student level and to control for all effects absorbed
at the class and school levels of the data, whether from measured or unobserved variables. There
are other approaches for the estimation of level-1 factors in clustered data that also avoid
unnecessary multi-level modeling in the absence of multi-level research questions (McNeish et
al., 2017). The development of cluster robust-standard error, as described by McNeish and
colleagues (2017), is one example. Cluster-robust-standard error uses a statistical correction on
the standard error of regression coefficients to avoid underestimating variance in these
coefficients that may occur if clustering is not taken into account. Although the standard errors
may be underestimated, which could affect tests of significance, the fixed effects approach was
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selected in this study because the estimated regression coefficients would be the same as with
cluster robust-standard error, and for simplicity. The magnitude for statistics of interest would be
the same with either approach.
AP in the BOY and the EOY were analyzed separately, so I treated each time point as a
separate family of tests in a Bonferroni correction (Aron et al., 2012). Conservatively, models
estimated 23 coefficients for each time point [(6-1 school variables’ coefficients estimated) +
(16-1 schools) + (significance of 3 coefficients of interest) = 23]. Therefore, the per-test criterion
alpha level for the analyses in each time of year (BOY and MOY) were calculated based on an
alpha of .05. Family-wise error was fw = .0021739 (.05 / 23 coefficients estimated = .0021739)
for modeling at each time. The equation for each regression is based on the equation

Y =  + (Xcontrol) + (Xi) + i

equation 1

Where Xcontrol is the set of control variables for classroom and school, and Xi is a predictor
variable of interest representing one of the n predictors, i = 1 to n – 1. 0 is the sample average on
the criterion Y,  is the variance in criterion explained by Xcontrol, i is the variance in criterion
explained by Xi, …Xn, and i is an estimate of random unexplained error in the model.
Three series of regression were used. For the first series, I used both English- and
Spanish-AP from the earliest concurrent testing occasion, in November, as the fall BOY
measurement. These scores were collected after approximately three months of instruction
(Week 12 and 13 of kindergarten), and were used to answer questions about BOY biliteracy
screening. For the second series, I used both English- and Spanish-AP from a winter testing
occasion in February as the MOY measurement. These scores were collected after approximately
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five months of instruction (Week 20 and 21), and were used to answer questions about MOY
biliteracy screening. The BOY and MOY series of ordinary least squares regressions results
include descriptions of the contribution of each factor to within the model (i.e., AP in English,
Spanish, and their common variance). These components are displayed in Figure 5 for the BOY
model, but were analyzed at each time point to learn more about the relative contribution of each
to the predictions of decoding variance.
Figure 5.
Beginning of Year English- and Spanish-AP, and Their Common Variance

Note. Common Letter Sound is cross-linguistic common variance. LSF = AIMSweb Letter
Sound Fluency (Pearson, 2012). Reading = decoding as measured by the Woodcock Reading
Mastery Test, 3rd Ed. (Woodcock, 2011) subtests composite.
In the final series of regression models, the difference between the criterion variance
explained by the BOY predictors and the MOY predictors was examined. That difference helped
answer questions about the relative utility of AP measured at different times during the
kindergarten school year for predicting the EOY decoding criterion.
English or Spanish Alphabetic Principle Skills for Monitoring Progress
To answer research question 4 about growth rates in English- and Spanish-AP to inform
progress monitoring, I used all available early biliteracy scores from across the school year.
Recall that Table 1 provided the timeline for data collections.
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I selected multivariate multi-level modeling (Heck et al., 2013; Singer & Willett, 2003) to
address research question 4 for several reasons. There is no list-wise deletion, so all available
data for each participant was retained for this analysis. Longitudinal modeling in general is wellsuited to questions about change on the same skill measured repeatedly over time, and so can
help answer questions about progress monitoring using early literacy over time. MMLM in
particular complements analyses of growth when multiple tests or raters are available for a
factor, as scores for AP are in this study at each testing occasion.
Figure 6
Restructuring Data for Student i in Class j
A.

B.
aplang

ap

Note. Image A depicts data restructured to a “long” format. Image B depicts the same data after a
second restructure step nesting two instrument scores (English-AP and Spanish-AP) within each
time point. The variable for testing language (“aplang”) was tested as a moderator of AP growth.
Not represented here are two columns for variables “studentid” and “classid”. The column for
students’ identification number, “studentid,” has the same value for the first thirteen “pmtime”
rows, because all of the data across those rows are for student i. The next student’s data begins in
the next row, where the value for “pmtime” is 1. The “classid” column is the same for all rows
depicted in image A, because student i and the next student attended the same classroom.
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Clustering of Data. To analyze AP growth across kindergarten in the current study, each
pair of scores (E- and S-AP) was clustered within a time point. Scores from repeated testing
occasions were collected for each participant, and participants were nested within classes. These
data are in turn nested within schools. Few studies have applied similar methods to account for
correlations across the same reading skill in two languages (e.g., Francis et al., 2019; Baker et
al., 2012). I extended this approach by testing probe language as a moderator on the estimated
slopes. Data were restructured twice in preparation for modeling. First, data were restructured to
a “long” format based on progress monitoring time point; time points during which our team did
not measure S-AP were included with data missing. Second, a unique ID (“idindex”) by student
by time point was computed to facilitate the next restructure. Next, S- and E-AP were
restructured into a longer format by time point. This created two new variables of interest:
“aplang” and “ap” (Figure 6, B). The dichotomous variable for the testing form, “aplang”, had a
level for each of the languages in which AP was observed (i.e., S-AP = 1 and E-AP = 2). The
two corresponding AP scores were nested within each participant, at each time point. (Note that
S-AP and E-AP are on the same scale: one point for each item correct within a minute.) The new
multivariate variable “ap” held these two scores, and was therefore comprised of raw S- and raw
E-AP scores. That is, the “ap” column had a row for the score on E-AP and a row for the score
on S-AP, for each time point (for each student).
Multivariate Growth Modeling. The independent variables were time and form
language. A no-intercept model was used to estimate the concurrent growth of English-AP and
Spanish-AP. Therefore, students’ AP during kindergarten was modeled in consideration of the
multivariate component (two correlated scores: E-AP and S-AP). Growth model specification
was done using the mixed linear modeling function of SPSS. The sample size was just under
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100, above which a maximum likelihood estimates would be preferred (Maas & Hox, 2005).
Therefore, restricted maximum likelihood was used when possible. Maximum likelihood
estimation was also used to facilitate comparisons between models in which fixed effects
differed (e.g., a different variable for time, or adding/removing a variable). For comparisons
between models in which a variance component differed (i.e. the covariance matrix or a random
effect), I used restricted maximum likelihood estimation.
A first step was to compare null models with and without class and/or school clustering
to determine which levels best fit the data. These models were nested. I therefore used a 2 test
of differences between -2 log likelihood, or a likelihood ratio test, to guide decisions during these
analyses. All levels were retained for the next analyses.
I next optimized the coding of time for modeling multivariate AP growth (i.e., weeks of
instruction, time elapsed since first date of instruction, or the sequence in testing occasions). For
example, one model used a variable in which time was coded as the testing occasion (1, 2, 3, and
so on for the first, second and third). I selected the variables for time based on previous research
in reading and early literacy, because they would be interpretable, and because they would have
practical or theoretical relevance. Project calendars were used to determine instructional time
across school districts, and the timing of data collection was confirmed by checking test
administrator logs. Because these models used a different fixed effect of time and were therefore
not nested, the likelihood ratio test of  could not be used. I therefore used a difference of 10 on
BIC and AIC to make decisions about the best-fitting model. I also analyzed piecewise modeling
between observations across breaks from instruction (e.g., winter break). A variable for weeks
into the school year (i.e., weeks of instruction during kindergarten) was retained and used as the
factor for time in subsequent analyses.
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Third, models with different functions of time were compared. These included non-linear
function(s) of time based on the number of inflections observed during exploratory analyses. As
with other nested models, time and time squared or cubed were compared using -2 log likelihood
differences test. I prioritized fit during these analyses, so although I did not anticipate an
improvement, I also compared models in which transformations of time were considered (e.g.,
log and natural log transformation). All of these models compared different fixed effects, so the
AIC and BIC fit criteria were used. Variables, or fixed effects, of time in weeks into the school
year (Time) and quadratic time (Time2) were retained.
Fourth, I revisited random effects, and clustering at the class and school levels. After
accounting for variance at the student level, a model with both class- and school-level random
error was not estimable. As is often the case in growth modeling of reading, the addition of
clustering for both was not significant, once repeated measurements over time and other
variables were incorporated into the model. Classroom-level random error was significant and
yielded a better-fitting level 3 model than school. Therefore, a third grouping level for classroom
was retained. A  test of likelihood ratios was used to test for differences between these nested
models. AIC and BIC were examined in comparing models with and without random effects.
The final model included estimated AP slopes for each individual student, and modeled variance
explained by their grouping within classrooms.
Finally, after using an unstructured covariance matrix for all previous models, I examined
the final model using a range of covariance matrices. I examined Toeplitz, autoregressive,
compound symmetry, scaled identity, and diagonal covariance matrices, and including
heterogenous versions for the first three. The unstructured covariance matrix was retained.

47

CHAPTER III: RESULTS

The final sample (N = 90) of students for the current study was 53% female. Ninety-eight
percent of students were Latino and 1% were white; district data did not support a race descriptor
in combination with ethnicity, so we cannot report data on the percentage of Black students.
Finally, 89% of our sample was identified by their school as English learners. Schools reported
students’ English learner classification from the end-of-kindergarten, so it is possible more were
eligible at the beginning of the study. Attrition was 6%; the number of students included in each
analysis is reported separately for each set of results.
Each of the six schools in which the final sample was taught had between one to four
participating classrooms (totaling 13 classrooms) located in the Dallas/Fort Worth area or near
Texas A & M (19% in a rural community). A condition of the larger ELM study was for
instruction to be delivered at least 50% of the time in English; the kindergarteners in this sample
received instruction in both English and Spanish.
Overall, participants were learning alongside other English learners in a bilingual
education program where the goal was to transition to English instruction by 3rd grade. Staff
from the participating schools reported the following about bilingual education: five schools
housed early transition programs; one offered bilingual education through 5th grade, but in
practice students usually transitioned around 3rd grade. Most bilingual education programs served
Spanish-speakers learning English (self-contained, or one-way, models); some of those same
schools also housed programs that served English speakers learning Spanish alongside Spanishspeakers learning English (two-way models). One such campus housed a two-way model
through kindergarten only, and continued with one-way bilingual education beginning in the 1st
grade.
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As a reminder, the instruments and the time of year in which each was measured are
depicted in Figure 7. Residuals from each analysis were examined for multivariate normality. QQ and scatter plots revealed the data were adequately distributed.
Figure 7
Predictors Each Testing Occasion and Criterion

Note. AP = alphabetic principle as measured by Letter Sound Fluency probes from the AimsWeb
system (Pearson, 2012). E- = English; S- = Spanish.
Early Literacy Screening: Longitudinal Relations Between AP and Decoding
The variables of interest for the first three research questions were alphabetic principle
(AP) skills in the BOY and MOY during kindergarten, and a decoding criterion measured at the
end of the school year (EOY). Decoding was a composite of subtests measuring phonological
awareness, word reading, letter identification, and nonsense word reading.
Spanish alphabetic principle (Spanish-AP) and English alphabetic principle (English-AP)
from the BOY were analyzed for the first research question; MOY scores on the same skills were
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analyzed for the second research question. The third research question included AP from both
fall and winter of kindergarten. The first through third research questions asked,
(1) in the BOY, which combination of alphabetic principle scores [Spanish (S-AP), English (EAP), or both] best predict end of kindergarten reading performance on an English
standardized assessment of reading?,
(2) in the MOY, which combination of alphabetic principle scores [Spanish (S-AP), English
(E-AP), or both] best predict end of kindergarten reading performance on an English
standardized assessment of reading?, and
(3) Are MOY E- and S- AP better predictors of outcomes than BOY E- and S-AP?

The sample’s average achievement in the BOY on English-AP was above the published
Table 3
Correlations Among and Descriptive Statistics for AP Predictors and Decoding Criterion
Beginning-of-year
1
1. Decoding

-

2. Spanish-AP

2

3

.553
-

Middle-of-year
2

3

.360

.584

.548

.360

-

.577

3. English-AP

-

-

-

Mean

35.66

18.61

14.51

27.08

18.44

(SD)

(16.61

(12.18)

(11.62)

(14.35)

(12.72)

Note. Decoding = WRMT-III end-of-year criterion. AP = Alphabetic Principle as measured
by AIMSweb Letter Sound Fluency probes. The n’s range from 67 to 78 due to occasional
missing data and listwise deletion. English-AP cut-off scores for separating Tiers I and II
are at or below 2 for fall, 20 for winter, and 33 for spring. * p < .05; **p < 0.01 (two-tailed).

50

cut-off for identification of risk in reading. However, this is based on measurement after about
three months of instruction. The sample’s winter performance was, on average, below the cut-off
of 20 in English-AP, which would indicate a need for supplemental intervention. Spanish-AP
measured concurrently, however, was above the winter cut-off of 20, on average (Pearson,
2012).
Correlations were stronger between the decoding outcome and Spanish-AP, r = .55, than
between decoding and English-AP, r = .360, in the BOY. Correlations between decoding and
MOY scores on Spanish- and English-AP were similar and moderate, r = .58 and .55,
respectively.
AP for Screening
To answer the first three research questions about screening, predictive relations were
analyzed using series of sequentially estimated ordinary least squares models, or hierarchical
regression. Concurrent measurements of English- and Spanish-AP were used as predictors in two
separate series of longitudinal models; a third regression model incorporated measurements from
both fall and winter. Therefore, three series of regression analyses compared AP predictors for
each of the two time points of interest: BOY and MOY. Attrition was 6% overall; complete data
were available for 72 students in the fall and 78 students in winter. The third analysis comparing
fall and winter is based on scores from 67 students.
For all analyses, control variables for school and classroom were entered as the first set of
predictors. This set of predictors is represented by the variable CLUSTERS in all models and
accounted for about a third of the variance in outcomes in the BOY (31.2%) and MOY (29.7%).
Additional variance explained by student-level AP predictors in each subsequent model (Models
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1 through 7) was statistically significantly more than that explained by CLUSTERS alone, R2change p < .0023. The regression models for the BOY were
DECODING =  + (CLUSTERS) + i
(Model 1) DECODING =  + ( CLUSTERS ) +  (Spanish-APBOY) + i
(Model 2) DECODING =  + ( CLUSTERS ) +  (English-APBOY) + i
(Model 3) DECODING =  + ( CLUSTERS ) +  (Spanish-APBOY) +  (English-APBOY) + i,
and for the MOY were
(Model 4) DECODING =  + ( CLUSTERS ) +  (Spanish-APMOY) + i
(Model 5) DECODING =  + ( CLUSTERS ) +  (English-APMOY) + i
(Model 6) DECODING =  + ( CLUSTERS ) +  (Spanish-APMOY) +  (EnglishAPMOY) + i,

where CLUSTERS represents the dummy coded variables for classrooms and schools,
and β1 is the amount of variance controlled for by the clustering of students within classrooms
and schools. English-AP is a variable for scores on the English test of the alphabetic principle,
and Spanish-AP is a variable for scores on the Spanish test of the alphabetic principle. β2 through
β5 were the coefficients of interest, each of which estimated the variance explained by AP, and
two ∆ R2 statistics were of primary interest. These two ∆ R2 statistics described the difference
between a single AP predictor (e.g., Model 1 or 2), and the full model with both English- and
Spanish-AP (e.g., Model 3).
Residuals were analyzed for each set of regression analyses, and skewness, kurtosis, and
histograms of residuals indicated data were adequate. These analyses of normality on the
residuals from models that used AP scores from the fall, skewness = .315, kurtosis = .538, and
from the spring, skewness = .831 and kurtosis = .998, all fell between 1 and –1. Analysis of VIF
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for regression models ranged from 1.159 to 3.187, so correlations between predictors were also
acceptable. Visual inspection of Q-Q plots in Figure 8 also indicated an approximately normal
distribution of residuals for each series of regressions.
Figure 8
Q-Q Plots of Standardized Residuals from Regressions onto the Decoding Criterion
Fall Predictors

Winter Predictors

Fall and Winter Predictors

Research Question 1 on Beginning-Of-Year AP: Which combination of alphabetic
principle scores [Spanish (S-AP), English (E-AP), or both] best predict end of kindergarten
reading performance on an English standardized assessment of reading?
The first series of sequentially estimated models regressed EOY decoding onto fall
Spanish-AP (S-AP) and English-AP (E-AP). When Spanish-AP was entered (Model 1, p. 47),
the addition of English-AP resulted in Model 3, and a small but not statistically significant
increase in decoding variance was explained, ∆ R2 = .030. In a separate model, when English-AP
was entered first (Model 2), the addition of Spanish-AP again resulted in Model 3. This sequence
revealed there was a statistically significant increase in variance explained, ∆ R2 = .158. This last
result provides evidence to reject the null hypothesis that the addition of Spanish-AP would not
significantly improve on Model 2; 15.8% additional variance in decoding was explained. All
unstandardized coefficients and results for these analyses are reported in Table 4. 24.7% of the
variance explained with BOY predictors was attributable to AP, full model R2c fall = .559, p <
.0025.
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Table 4
Decoding Regressed onto BOY AP in Spanish-AP (Model 1), English-AP (Model 2), and Both Languages (Model 3)
Beginning-of-Year
Model 1
Predictors

B

SE

Model 2
β

English-AP
Spanish-AP

.672

.130

(Constant)

34.6

5.27

Model 3

B

SE

β

B

.452

.155

.369

.274

.139

*.223

.598

.132

*.512

31.5

5.39

*.574
41.7

5.65

SE

F

*5.005

2.978

*5.150

R2

*.529

.400

*.559

△ R2 to Model 3

.030

*.158

---

β

Note. BOY = beginning-of-year; AP = Alphabetic principle. * = p < .002174. No significant difference between BOY and
MOY (p > .0025).

Research Question 1, Part b: When both English- and Spanish-AP are used, which
elements (E-AP, S-AP, or their common variance) significantly contribute to predictions?
To further explore the covariance of fall AP in predicting decoding, BOY part and semipartial estimates were analyzed. Three elements in Model 3 were explored, and are depicted in
Figure 9: the unique contribution of fall Spanish-AP, the unique contribution of fall English-AP,
and the contribution of their common variance in predicting decoding. Of the 24.7% of variance
explained with fall AP predictors, most was attributable uniquely to variance in fall Spanish-AP
(s2fall Spanish = .158), the least to English-AP (s2fall English = .0299), and some to their common variance
(s2fall cov= .0587). Therefore, there is evidence to reject the null hypothesis that there is no relation
between Spanish-AP and English Decoding after accounting for English-AP.
Figure 9
Beginning-of-Year Part and Semi-partial Results

Note. R2 = .247, after controlling for school and classroom.
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Research Question 2 on Middle-Of-Year AP: Which combination of alphabetic
principle scores [Spanish (S-AP), English (E-AP), or both] best predict end of kindergarten
reading performance on an English standardized assessment of reading?
The second series of sequentially estimated models regressed EOY decoding onto MOY
Spanish-AP (S-AP) and English-AP (E-AP). The same approach used to analyze BOY AP was
repeated with MOY predictors. Results from the MOY in Table 5 show that each of the AP
predictors had a statistically significant relation with the end of year criterion (Models 4 and 5).
When Spanish-AP was entered first (Model 4), the addition of English-AP in resulted in Model
6, which indicated a statistically significant increase in the variance in decoding explained, ∆ R2
= .090. In a separate model, when English-AP was entered first (Model 5), the addition of
Spanish-AP resulted in Model 6, which was not statistically significantly different, ∆ R2 = .014,
p > .0023. These results provide evidence to reject the null hypothesis that there is no relation
between winter AP and decoding. About a fourth (25.1%) of the decoding variance was
explained by winter AP predictors, after controlling for school and class, full model R2c winter =
.548, p < .0025.
Research Question 1, Part b: When both English- and Spanish-AP are used, which
elements (E-AP, S-AP, or their common variance) significantly contribute to predictions?
To further explore the covariance of MOY AP in predicting decoding, MOY part and
semi-partial estimates were analyzed. I examined English-AP, Spanish-AP, and their common
variance within the full MOY model (Model 6; Figure 10). Of the 25.1% of variance explained
with MOY AP predictors, most was attributable to common variance (s2cov winter = .147), the least
to English-AP (s2 = .0137), and 9.0% was uniquely attributable to Spanish-AP. Results provide
additional evidence for rejecting the null hypothesis that there is no significant relation between
AP in the winter and English decoding. These results in particular further clarify that while the
magnitude of the relation between Spanish-AP is larger and improves on English-AP alone, the
common variance between the two AP variables contributes the most explanatory variance to
winter model (Model 6).
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Table 5.
Decoding Regressed Onto MOY AP in Spanish-AP (Model 4), English-AP (Model 5), and Both Languages (Model 6)
Middle-Of-Year
Model 4
Predictors

B

SE

Model 5
β

English-AP
Spanish-AP

.639

.113

(Constant)

29.3

5.96

B

SE

.577

.134

*.592
29.4

6.94

Model 6
β
*.474

B

SE

β

.219

.160

.180

.511

.146

*.474

25.7

6.48

F

*5.159

*3.800

*5.008

R2

*.534

*.297

*.548

R2 △ to Model 4

*.090

.014

---

Note. AP = Alphabetic principle. * = p < .002174.

Figure 10
Middle-of-Year Part and Semi-partial Results

Note. R2 = .251, after controlling for school and classroom.

Research Question 3 about BOY and MOY AP: Are winter E- and S- AP better
predictors of outcomes than fall E- and S-AP?
The final series of sequentially estimated models regressed EOY decoding onto both BOY
(Model 3) and MOY AP. This sequence of regressions was used to test whether MOY scores
improved upon BOY predictions. After school and class (CLUSTERS), I added the two AP
predictors from the BOY (i.e., BOY Spanish- and English-AP) to the model (Model 3). AP
predictors from the MOY (i.e., MOY Spanish- and English-AP) were added next; Model 7 is the
equation for the final model with all variables:
DECODING =  + (CLUSTERS) + i
(Model 3)

DECODING =  + ( CLUSTERS ) +  (Spanish-APBOY) +
 (English-APBOY) + i,
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(Model 7)

DECODING =  + ( CLUSTERS ) +
 (Spanish-APBOY) +  (English-APBOY) +
 (Spanish-APMOY) +  (English-APMOY) + i,

where CLUSTERS represents the control variables for classrooms and schools, and β1 and β11
are the amount of variance controlled for by the clustering of students within classrooms and
schools. The ∆ R2 statistic Models 3 and 7 was of primary interest. In the final model of this
series, CLUSTERS explained 29.7% of decoding variance. The ∆ R2 between Model 3 and
Model 7 was ∆ R2 = .03 and was not statistically significant, p = .171, indicating that there was
no evidence to reject the null that there was no significant difference between AP in the BOY
and AP in the MOY.
AP for Progress Monitoring
Finally, the fourth research question asked, during kindergarten, what is the slope (and
inherent growth rate) on AP skills in English and in Spanish? Does alphabetic principle growth
during kindergarten differ across form language (E-AP and S-AP)? English- and Spanish-AP
scores from across the school year were analyzed as measures of early literacy growth during
kindergarten, which could be used by schools for progress monitoring. Screening decisions about
access to supplemental intervention based on fall cut-offs would have been consistent across
English-AP and Spanish-AP, as was reported in analyses for previous research questions. The
sample’s achievement, on average, however, would fall above the cut-off on Spanish-AP and
below the cut-off on English-AP for multiple testing occasions during the winter and spring. In
the MOY the sample was, on average, above cut offs on Spanish-AP, but met criteria for
supplemental intervention based on English-AP (at Tier II; Table 6). Although the identification
of achievement/risk was sometimes variable between English- and Spanish-AP, on average, AP
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Table 6.
Alphabetic Principle Means and Standard Deviations During Kindergarten
Fall

Winter

Nov.
Testing Occasion

1

2

3

Weeks into KG

4

Feb.

Jan.
5

11

6

Spring

7

8

Mar.
9

19

15

10

Apr.
11

23

12

13

27

English-AP

8.50

7.06

12.53

14.89

20.08

12.70

23.58

19.01

26.47

28.50

27.53

27.43

39.0

English-AP (SD)

9.9

6.0

11.7

12.2

15.2

11.0

15.6

13.1

16.9

14.4

15.9

17.2

17.6

Spanish-AP

18.89

24.64

29.51

34.09

Spanish-AP (SD)

12.7

15.2

16.0

18.6

Below Fall Cut-Off ( 2)
English-AP Below Cut-off

Below Winter Cut-Off ( 20)

Below Spring Cut-Off ( 33)

X

X

X

X

X

Note. AP = Alphabetic principle. N’s range from 76 to 88 due to occasional missing data; as low as 44 on odd time points in
which one of the larger projects was not collecting data. English-AP cut-off scores for separating Tiers I and II are at or below
2 for fall, 20 for winter, and 33 for spring.

variables were statistically significantly related. For example, the correlation between concurrent
English- and Spanish-AP was positive and increased from small to moderate during kindergarten
(Figure11). Analysis of the correlations in Table 7 revealed a trend of lower relations with the
first and sixth English-AP testing occasions. These correspond with a testing occasion several
weeks after summer break, and another immediately after a winter holiday.
Figure 11

0.225

0.393

0.613

0.688

0.768

Concurrent English- and Spanish-AP Correlations

NOV.**

Fall

JAN.*

FEB.**

MAR.**

APR.**

Winter
KINDERGARTEN TESTING OCCASION

Research Question 4 about AP Progress Monitoring
During kindergarten, what is the slope (and inherent growth rate) on AP skills in English
and in Spanish? Two sets of analyses used longitudinal multivariate multilevel modeling
(MMLM; Heck, Thomas, & Tabata, 2013), which simultaneously modeled the growth of
English- and Spanish-AP. The first set of analyses were used to specify the best-fitting
multivariate model for students’ growth over time (English-AP and Spanish-AP were the two
variables of interest). Because variables for time (weeks into kindergarten instruction) and time
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Table 7.
Correlations Between English Alphabetic Principle and Spanish Alphabetic Principle During Kindergarten
Fall English-AP

Winter English-AP

Spring English-AP

1

2

3

4

5

6

7

8

9

10

11

12

13

Nov. Spanish-AP

.562**

.556**

.638**

.393**

.566**

.294**

.701**

.472**

.629**

.575**

.619**

.449**

.464**

Jan. Spanish-AP

.385**

.439**

.490**

.579**

.498**

.225*

.606**

.604**

.571**

.666**

.544**

.613**

.407**

Feb. Spanish-AP

.381**

.440**

.532**

.679**

.569**

.321**

.735**

.613**

.707**

.780**

.684**

.677**

.514**

April Spanish-AP

0.193

.534**

.304*

.424**

.427**

0.160

.478**

.530**

.445**

.660**

.534**

.688**

.451**

Note. AP = Alphabetic Principle. * p < .05; **p< 0.01 (two-tailed). N’s range from 76 to 84 due to occasional missing data; as
low as 53 on odd time points. Shading = concurrent correlations. These concurrent testing occasions correspond with Weeks
11, 15, 19, 23, and 27 of kindergarten instruction, which occurred during the months of November (fall), January, February
(winter), March, and April.

squared were retained during those analyses, results indicate that students’ AP growth during
kindergarten was quadratic, there was an effect on slope of slower rate of growth as the school
year progressed. Parameters were estimated using the following multivariate longitudinal multilevel equation:

Ytij = 1ij(d1tij) + 2ij(d2tij)
1ij = 01ij + 11ij(Ttij) + etij
2ij = 02ij + 21ij(Ttij) + etij
01ij =  + rij
11ij =  + ( form01ij) 021(Ttij * formij) + rij
02ij =  + rij
21ij=  + ( form02ij) 023(Ttij * formij) + rij

 = + uj
…

 =  + uj
where dhij is a dummy indicating the measure: d1 =  if Y is nglish-AP, and 0 otherwise; d2 = 1
if Y is Spanish-AP. The variable d1tij is the score on English-AP at time t, for each individual
student i in classroom j. T is a measure of time during kindergarten and form is a dichotomously
coded variable for the language of AP form (English or Spanish, or variable “aplang”).
Once the best-fitting model was selected, I re-centered to each level of “aplang” to obtain
slope coefficients for Spanish- and English-AP. Because time was coded and centered
meaningfully, these coefficients describe the growth per week on AP, as measured by lettersounds per minute. On average, beginning bilingual readers increased scores by 1 English letter
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sound and 1.12 Spanish letter sounds per week (Figure 12). In the context of MTSS, these are
estimates for AP growth for kindergarteners who are exposed to instruction in both English and
Spanish. There is evidence to reject the null that there is not significant growth on English- and
Spanish-AP.
Figure 12
Alphabetic Principle Growth by Language of AP

Letter Sounds per Minute

40

35
30

Spanish LSF
English LSF
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5
0
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12 14 17 19 21 23
Weeks of Kindergarten Instruction
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29

31

Note. LSF = AIMSweb Letter Sound Fluency, the measure of the alphabetic principle used in
this study.
Research Question 4, Part b: Does alphabetic principle growth during kindergarten
differ across form language (E-AP and S-AP)?
Next, I tested for differences in AP growth based on testing language (English- versus
Spanish-AP). Moderator analysis was used to test for differences in growth over time between
correlated Spanish-AP and English-AP. To answer the part b of Research Question 4, Ttij * formij
is the interaction term used to test whether there are differences in change over time by form.
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This interaction term was added to the same best-fitting model. In other words, the “aplang” term
was tested as a moderator on AP growth, so the value of p for the interaction term was the
statistic of interest. The significance of the interaction term served as a test of significance on the
difference between English-AP and Spanish-AP over time.
After accounting for the common variance between English- and Spanish-AP, there was
no significant difference in early literacy growth, .092, p = .301. There is not enough evidence to
reject the null that there is no significant difference in growth when AP is measured via testing of
English-AP as compared to when it is measured via Spanish-AP. In the context of MTSS, this
result is evidence for the use of English- and Spanish-AP instruments in monitoring early literacy
progress across kindergarten.
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CHAPTER IV: DISCUSSION
As stated previously, the purpose of my dissertation was to contribute to the evidence
about screening and progress monitoring early literacy performance and growth for SpanishEnglish bilingual kindergarteners to inform Multi-tiered Systems of Support (MTSS). I had
several hypotheses related to my four primary research questions. First, regarding screening and
prediction of EOY decoding, I hypothesized that BOY analyses would reveal Spanish-AP
contributes meaningfully (effect size) after accounting for English-AP and covariance in the
model. Second, I hypothesized that the covariance of Spanish- and English-AP in the MOY
would be the most meaningful predictor of decoding. Third, I hypothesized that, consistent with
historical patterns of temporally closer predictors showing stronger relations with outcomes than
predictors measured earlier in the year, the MOY (winter) scores would significantly improve on
the predictions of BOY (fall) scores. This would imply that earlier identification and more
aligned services would not be possible with biliteracy measurement of AP in the context of
MTSS. Fourth, regarding growth and progress monitoring, my hypothesis was that there would
not be a significant difference when comparing E-AP and S-AP growth estimates during
kindergarten.
AP for Screening
Screening in the BOY
My first research hypothesis was confirmed: Spanish-AP contributed meaningfully
(effect size) after accounting for English-AP and covariance in the model. Overall, my results
confirmed and extended prior research findings about students scoring low on English literacy
(Petersen et al., 2018; Cárdenas-Hagan et al., 2007) by establishing Spanish-AP as an important
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potential alternative (or at the minimum an additional tool) for reliably and validly measuring AP
at the beginning of the kindergarten year. In my study, students were taught in two languages,
and the analyses revealed that screening using S-AP at BOY was better at predicting decoding at
the end of kindergarten, which researchers have shown is an important predictor of subsequent
development. I found the benefit of measuring S-AP in this sample was most evident in
assessments administered in the BOY. Early in the year S-AP was not only a significant
predictor, but in the full model with E-AP and S-AP, accounted for most of the EOY decoding
variance explained. Kindergarteners’ English-AP reflect floor effects. This suggests that for
measuring kindergarten literacy in the BOY, at least in a sample of students taught in both
languages and after 12 weeks of instruction, English-AP did not adequately measure the skills of
most kindergarteners. This finding has important implications for MTSS, particularly given prior
research conducted at BOY that had poor specificity for identifying students not at risk for
reading difficulties.
Another implication of this finding is a continued need for research with bilingual
students identified at-risk on English reading, in bilingual education programs, and with bilingual
students more generally, particularly as no clear patterns on language of instruction emerged
based on my review of the literature. A notable study was one conducted by Cardenas-Hagan and
colleagues (2007), who tested for a moderating effect of instructional language as measured by
coded observations, but found no significant difference. Thus, findings from my first research
question underscore the importance of ongoing research on biliterate screening in schools
conducting MTSS with a variety of bilingual service models.
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Screening in the MOY
My second research hypothesis was also confirmed: results from analyses with MOY
scores revealed the covariance of Spanish- and English-AP would be the most meaningful
predictor. The statistical results from the combined model would suggest English-AP was not a
significant predictor of decoding in the MOY, and Spanish-AP was a significant predictor.
However, analysis of part and semi-partial relations clarified that the greater part of decoding in
the EOY was predicted by the common variance between the two MOY predictors.
Findings from the MOY were consistent with the small number of studies in my literature
review that have found S-AP and E-AP can be significant predictors. (Baker et al., 2010; Fien et
al., 2008; Petersen et al., 2013; Solari et al., 2003). My findings add to the literature because only
three studies with Spanish-speakers had examined predictive relations between AP in the MOY
and later outcomes, and none had examined S- and E-AP concurrently during this time of year.
The common variance between English- and Spanish-AP contributed the most to the model in
explaining the outcome, which for MOY testing means that either English- or Spanish-AP may
be a helpful tool for assessing risk for English decoding difficulties at the end of the year for
students taught in both languages. An implication of this result is that once students are about 20
weeks into the school year, educators can have some confidence that, on average, English-AP is
a reasonable indicator of later performance and can be used in assessing students who started the
year low on English reading. However, for these students, the MOY Spanish-AP score explained
significantly and practically more variance in decoding. For the students scoring low on EnglishAP in the MOY, therefore, additional data such as from Spanish-AP may help better identify
strengths and help inform instructional decisions within MTSS (e.g., about increasing the
intensity of instruction, guiding the content, or identifying risk). Future research may examine if
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these findings also apply in programs teaching students in single language (e.g., CardenasHagan, 2007).
Screening in the BOY, or Waiting for the MOY
My third research hypothesis was disconfirmed, and the null hypothesis was retained:
there was no significant improvement on the predictions of BOY (fall) scores when MOY
(winter) scores were added.
The current research adds evidence about the BOY and MOY to the few studies that
contrasted early literacy assessments administered more than once during the kindergarten
school year. As with the combination of different early literacy skills (e.g., letter naming and
phonological awareness), the combination of S- and E-AP was as strong an indicator of EOY
outcomes when measured in the BOY as in the MOY. Biliterate assessment of AP about 12
weeks into the kindergarten school year could facilitate earlier identification of achievement/risk,
which is an important practical implication for screening within MTSS. Earlier identification and
intervention based on BOY scores may be just as aligned as services using biliterate AP scores
from the MOY, in the context of MTSS. This is similar to findings (e.g., Lindsey et al., 2003)
about earlier assessment using multiple early literacy skills, and extends the finding to Spanish
early literacy as a way supplement predictive effects. A limitation of this finding is that I did not
compare the utility of biliterate AP testing to other indicators of decoding outcomes. For
example, future research could add to literature relevant to the utility of combining Spanish early
literacy skills (i.e., letter naming, word reading, phonological tasks), or contrast different types of
tasks or scoring to improve the assessment of E-AP. The interpretation of multiple sources of
data may be a challenge. Conversely, it is it is possible educators would find the availability of
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more information on a single early literacy skill, such as AP, more streamlined and easier to
interpret, which could be helpful for grouping and instructional planning.
Progress Monitoring and the AP
Regarding growth and progress monitoring, my hypothesis was confirmed: there was no
significant difference between growth when comparing E-AP and S-AP.
Overall, my results on AP growth suggest the measured skills are a good match for
monitoring the progress of Spanish-speakers taught in English and Spanish. AP, as measured by
letter sound identification fluency, captured growth for students across kindergarten. The
difficulty of the task seemed to be a good match, based on psychometric properties such as
moderate stability correlations across the school year and on the distribution of students’ skills at
different times of the year. Even in the earliest testing occasion, the distribution of scores was
similar to earlier research on English reading fluency with bilingual students (e.g., Domínguez de
Ramírez, 2006) and with non-bilingual students (Shinn, 1988) for grades in which published
tests of the same skill exist today. Despite no significant effect, estimates were of stronger
English-AP growth than Spanish-AP growth. Through this dissertation, I have replicated results
from studies demonstrating correlations in growth across languages through a different analytic
method. After accounting for the correlation in AP across the two languages, our sample of
students learning in English and Spanish had comparable growth on both tests. As with the MOY
results, educators can have some confidence that, for students in a similar context, progress
monitoring of early literacy growth is measured similarly by AP regardless of the language in
which tests are administered in their local school district (English-Ap or Spanish-AP). Either (or
both) E-AP or S-A could be appropriate tools for monitoring progress and describing growth
trajectories starting in the beginning of kindergarten.
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Future research is needed to confirm whether either tool provides better data on rate of
growth to inform instructional decisions about response to instruction or a need for more
intensive instruction. It is important to replicate this study with larger and more diverse samples
and instructional settings given the relatively limited evidence regarding biliteracy growth and
differences between the existing study designs. This is also the first study to examine the
repeated measurement of skills multiple times within a season, or more than a three times a year,
during kindergarten. Therefore, it is challenging to compare and contextualize my findings with
regard to growth with findings from previous studies. This is because I am unable to compare my
results to studies with similar instructional languages, or to make comparisons with other
samples with a similar early literacy skill measured during the same grade, if not testing
language. Furthermore, because specificity on English early literacy can be poor and students
with and without RD might both be included in the sample, differences based on testing language
are especially difficult to tease apart. There were no biliteracy studies of growth with Spanishspeakers that used a more conservative cut off, such as our 40th percentile cut-off on English
reading. Based on the available evidence in published literature, the growth patterns of students
scoring below the 15th percentile relative to classmates, or about the lowest 20% of their
classroom, have been distinguishable from students not at reading risk. It is possible that future
work could explore latent classes of students based on growth on early literacy skills measured in
more than one language.
As with screening evidence, analysis of multivariate growth with combined early literacy
skills may expand on the evidence from this dissertation. Studies with preschoolers have
demonstrated no difference between English and Spanish literacy growth estimates, and this
dissertation extends the finding to biliterate assessment of AP, and to kindergarten.
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Cross-Linguistic Theory
My dissertation also highlights an application of the interdependence and threshold
hypotheses, each of which Cummins (1979) used to explain a relation between languages for
bilinguals. The current research suggests that the theory may be especially relevant for research
for bilingual at-risk on English reading, and/or who are learning new skills. Relatedly, it is
possible that the threshold mechanisms theorized to be based on skills acquired in the first
language may also depend on the development of second-language skills. That is, the crosslinguistic generalization of skills may be more accessible or useful across similar alphabetic
languages when the second-language achievement is low.
Cross-linguistic transfer theory might guide researchers to test a threshold of the amount
of Spanish-AP that would be needed to support English-AP or decoding development. Instead,
my research explored the utility of Spanish-AP, on average, for students who scored below a
threshold on English-AP. While the evidence about the nature of reading difficulties and,
therefore, their assessment, continues to build, Spanish-speakers’ literacy strengths might be
assumed in the absence of English literacy achievement in future research so that we can learn
more about the skills that might supplement MTSS assessment efforts.
Limitations and Future Directions
There are five major limitations to my study. First, extant data from measurement studies
were used in this research, and so could not be changed to include English or Spanish language
skills (i.e., listening, speaking, and writing in addition to reading). Instead, like much of the
literature reviewed in the introduction, I relied on EL identification by schools. Given the
complexity of biliteracy research and a priority of focusing on differences over time, the
reporting of descriptive statistics on language skills could have served as a descriptive variable
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for post hoc analyses, if not a covariate. Second, because of the priorities of the measurement
studies, resources were not available for the observation of classroom practices with respect to
literacy instruction or time spent teaching in each language. Although others have collected these
data during kindergarten and found a distinction between students taught only in English and
those taught in a combination of English and Spanish, but not between program types (i.e., dual
language versus bilingual education; Cardenas-Hagan et al., 2009), replication is needed to
establish such trends. Third, I did not further examine AP for accuracy in achievement/risk
identification with students at risk in English reading. Students with difficulties in reading have
demonstrated less growth than students who are not at-risk (e.g. Al Otaiba et al., 2009; Beecher
et al., 2018; ). By testing for differences in growth between students who were identified at-risk
on English reading versus those identified at-risk on both English and Spanish literacy, we may
better understand the utility of biliterate AP assessment for screening and progress monitoring.
Finally, indicators other than AP, which were collected in the larger studies, were not analyzed.
Additional analyses to contrast the results of AP measurement with results of AP combined with
letter identification skills, or more advanced word reading items, would allow for more
connections with the extant literature.
Limitations in the research base also provide a foundation for related lines of future
research. One understudied or underreported area is the analysis of biliteracy, and in particular in
describing the common variance in predictors. More information is needed about which skills
share a common relation with the outcomes of interest so that educators might have a range of
similarly valid and reliable instruments with evidence supporting their use for bilingual Spanishspeakers. Other important areas of research concern the implementation of assessment by
educators. For example, studies of the effect of professional development for teachers, school

73

psychologists, and assessment teams on the norms of MTSS screening and progress monitoring
in English and Spanish might reveal additional challenges and facilitators to data use. Questions
remain about how educators might interpret biliteracy assessment, whether it is equally helpful
for kindergarteners taught in English, and what the outcomes are for students whose intervention
is impacted by the availability of data on both Spanish and English literacy skills.
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